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(54) AbewbantartlcaB of pint* type* 

(57) An absorbent article of pants type composes a 
front waistopening marginal stretcnable region (23a) 
and a front waist stretcnable region (24a> having upper, 
intermediate and lower stretcnable subregiona (28a 



28b. 28c). Their etongation stresses stand in a relation- 
ship of the front waist-opening marginal stretcnable re- 
gion (23a) > the tower stretcnable subregen (28c) > the 
upper stretcnable subregion (28a) > the intermediate 
stretcnable subregion (28b). 
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Description 



Th pres nt mv ntion reiat s to an absorbent arti- 
cle of pants type and mor particularly to a disposabl 
abscroent article of pants type sucn as a diaper of pants 
type, incontinence pants, or training pants. 

To improve the fitting of a disposable diaper to a 
wearer's body, it is well known, for example, from Jap- 
anese Patent Application Publication No. Hei7-44945 to 
provide a plurality of elastic members (referred to here- 
inafter as auxiliary elastic memoers) in respective mid- 
dle regions of front and rear waist regions of the diaper 
between a stretchaoie waist-opentng and a pair of 
stretcnable leg-openings. 

Generally, a baby's body form is characterized by a 
prominent belly Therefore, once the waist-opening's 
upper eoge of the diaper put on a baby's body has shitt- 
ed Downward beyond the apex of the baby's prominent 
belly as the baby moves, the diaper tends to shift further 
downwara along the curve of the belly's prominence, of- 
ten resulting in 'slip down" of the diaper as a whole, even 
;f i is not complete 'slip down'. Such 'slip down 1 nee- 
essanly results in reduced fitting and causes undesira- 
Die excretion leakage. 

The disposaoie diaper disclosed by Japanese Pat- 
ent Abdication Publication No He*7 -44945 mentioned 
hereinabove as an example o< the prior art will be now 
considered, in this diaper, the auxiliary elastic members 
are concentrativeJy distnbuted in the respective middle 
regions of the diaper's front and rear waist regions and 
these middle regions provided with the auxiliary elastic 
members will be located around the apex of the oeiy s 
prominence when the diaper is put on a baby's booy 
Thus, tt will be difficult for these auxiliary elastic mem- 
bers to prevent said 'slip down* and they tend to exert 
en the midcle regions of a baby's belly an excessive 
pressure when may obstruct the baby's smooth abdom- 
inal breathing. 

in general, the disposable diaper is provided be- 
tween top- and backsheets with a liquid-absorbent core 
panel comprising a mixture of various materials such as 
fluff obtained by crushing woody pulp fibers and super- 
absibrptive polymer particles. The core panel is usually 
more or less compressed and therefore semkigid. With 
the diaper containing such liquid-absorbent core panel, 
de9*red elasticities of the elastic members provided 
around the waist- and leg-openings, particularly elastic- 
ities of the elastic members provided around the leg- 
openings, are often affected by the semi-rigid core panel 
so that the regions of the diaper extending in the prox- 
tmity of the teg-openings may be lifted off the baby's skin 
and consequently cause undesirable excretion leakage. 

It has been found by the inventors that the aforesaid 
problems can be effectively eliminated by arranging 
elastic members of relatively high elongation stresses 
:n waist-opening marginal regions as well as m upper 
and lower subregions of the front and rear waist regions 
of the diaper, so that elastic members arranged in inter- 



mediate suoregions of the front ana rear waist regions 
may preferaoly function to hcid an inner surface of the 
ciaper m these subregions in soft but gap-tree contact 
with the baby's skm. It has been aiso fcund that eionga- 
s ticn stresses of the auxiliary eiastc members provicea 
on the rear waist region may be lower than those of the 
auxiliary elastic memoers provided on the front waist re- 
gion of the diaper because, in view of the particular booy 
form substantially common to babies, the rear waist re- 
ro gion is less important than the front waist region for pre- 
vention of the aforesaid 'slip down" 

The invention is based on the above-menttcneo 
findings and aims to construct an acsorbent article of 
pants type, such as a diaper considering the typical 
is body form of a baby as well as functions of respective 
components of the articles, so that the auxiliary elastic 
memDers as well as the elongation stresses thereof may 
be efficiently distributed substantially all over the front 
and rear waist regions of the article. 
20 The object set forth above is achieved, according 
to the invention, by an absorbent article of pants type 
comprising a laminated panel comoosed of a iiqutd-per- 
meable topsheet, a iiquid-impermeaoie backsheet and 
a iiqu id-absorbent core panel disposed between the top- 
25 sheet and the backsheel the laminated panel being 
folded in two sections followed by bonding these two 
sections along transverse ry opposite side edges except 
a longitudinally intermediate region so as to define front 
and rear waist regions, a crotcn region, a waist-cp ning 
M and a pair of leg-openings, wherein tiers a/e proviaed 
first elastic means around the waist-opening so as to ce 
crcunnerentiaity stretcnable, second elastic m ans 
around each of the leg-openings so as to be circumfer- 
entially stretcnable and third elastic means transversely 
35 extending between the waist-opening and the ieg-open- 
mgs across the core panel so as to be circumferentiaify 
stretcnable, characterized in that: the first elastic means 
is arranged in front and rear waist-ooenmg marginal 
stretcnable regions defined between respective upper 
40 ends of the waist-opening and respective first border 
lines transversely extending along respective upper 
ends of the core panel as viewed in the front and rear 
waist regions; the third elastic means provided on the 
front waist region is arranged in a front waist stretchaoie 
*s region defined between the first border line in the front 
waist region and a second border line connecting re- 
spective upper portions of the pair of leg-openings m the 
front waist region; the front waist stretcnable region 
comprises upper, intermediate and lower stretcnable 
so subregions; and the first elastic means m the front waist- 
opening marginal stretcnable region presents an elon- 
gation stress higher than that presented by th third 
elastic means in each of the upper and lower stretcr able 
subregions, and the third elastic means in each of the 
55 upper and low r stretcnable subregions present an 
elongation stress higher than that presented by th third 
elastic means m the intermediate stretchable subregton. 
The inv ntion will now be described by way of ex- 



2 



EP 0 761 193 A2 



anpie with reference to she accompanying drawings, 
wherein: - 

Ffg. 1 is a persoectivQ view, partially broken away, 
of a disposal diaper as an example of an absorb- 
ent artici of pants typ according to on embodi- 
ment of the invention; 

Fig. 2 is a plan view showing an arrangement of 
elastic means as a laminated panel constituting the 
diaper being unfolded; 

Fig. 3 is a view similar to Fig. 2, showing an alter- 
native arrangement of the elastic means; 

Fig. 4 is a fragmentary plan view showing another 
type of the elastic means; and 

Fig. 5 is a view similar to Fig. 4, shewing still another 
type of the elastic members. 

Referring to Figs. 1 and 2. a diaper has a rectangu- 
lar laminated panel 13 comprising a iiquid-permeabie 
topsheet 10, a liquid-impermeable bacttsheet 11 and an 
hcurgiass-shaoed liquid-absorbent core panel 12 dis- 
posed between these top-and backsheets 10, 11. In the 
laminated panel 13. the top-and backsheets 10, 11 are 
bended to each ether at their portions extending out- 
ward beycrid an outer peripheral edge erf the core panel 
12 so as to form tangitudtnalry opposite end flaps t4a 
I4baswellastransvensery ocpcarteside ftaoa 15a, 15b. 
The side flaps 15a 15b have, over their longitudinally 
middle portions, cutouts 16a, 1 6b describing circular 
arcs atong respective outer side edge portions c4 the 
sideflacs ^5a. 15b and these cutouts 16a 16b femn re- 
spective leg-openings. 

The laminated panel 1 3 may be divided into a front 
waist region 1 7, a rear waist region 1 8 and a crotch re- 
gion 19 longitudinally extending between the front and 
rear waist regions 1 7. 1 8. The laminated pane* 1 3 is fold- 
ed in two sections with the topsheet 1 0 inside and trans- 
versely opposite side edges 20a, 20b of the front and 
re$r waist regions 17, 18 are intermittently urtraaonic- 
w4Wed together in the longitudinal direction to obtain 
the desired diaper of pants type having a waist-opening 
2f and a pair of leg-openings 22a 22b. 

The diaper has front and rear waist-opening mar- 
ginal stretchable regions 23a 23b as well as front and 
rear waist stretchable regions 24a 24b. The front and 
rear waist-opening marginal stretchable regions 23a 
23b are defined between respective upper ends 25 of 
the waist-opening 21 and respective border lines 26 
transversely extending along respective longitudinally 
opposite ends of the core panel 1 2 in the front and rear 
waist regions 17, 18. Th front and rear waist stretcha- 
ble regions 24a 24b are defined between the respectrv 
border lines 26 and r spectivebord r lm s 27 connect- 
ing points adjacent respectrv upp r ends of the leg- 



openings 22a. 22b. Eacn cf the front and rear waist 
stretchabl regions 24a or 24b ccmons s ucoer. rter- 
mediate and lewer stretcnaoie subregions 28a. 2£b. Zzc 
respectively dimensioned to hav their width sucstan- 
$ tialry equal to 1/3 of the front or rear waist stretchable 
region 24a or 24b. Whil it is not cntical for the stretcn- 
able subregions 2Ba. 28b. 29c to have their widths (i.e. 
their dimensions as selected longitudinally of the article) 
substantially uniform, these stretchable subregtons 2Sa. 
io 2Sb. 28c are preferabry adjusted, in this order, so as to 
extend over an upper zone, an intermediate zone (cor- 
responding to the prominence apex) and a lower zone 
of a baby's prominent belly. Additionally, each of the 
stretchable subregions 28b is preferably dimensioned 
J5 to have a width larger than both the stretchable subre- 
gions 28a 2Sc so that a pressure exerted on the baby's 
belly may be alleviated. 

The front and rear waist-opening marginal stretch- 
able regions 23a. 23b as well as the front and rear waist 
20 stretchable regions 24a 24b have, at least on an inner 
surface of the backsheet 11. elastic members 29. 30 
each compnsing a plurality of elastic threads bonded 
thereon under the tenscn of a desired elongation per- 
centage so as to be capable of expansion and contrac- 
25 tion circumferentialry of the front and rear waist regions 
17, 18. In the specific embodiment illustrated, the frcnt 
and rear waist-opening marginal stretchable regions 
23a, 23b have four elastic threads 29, respectively, and 
the front and rear waist stretchable regions 24a. 24b 
30 have three elastic threads 30 on the upper, intermediate 
and tower stretchable subregions 28a, 28b. 28c. rescec- 
ttvefy. However, it should be understood that the numoer 
of the elastic threads 29, 30 may be respectively at !east 
one and preferabry two to eight If it is desired, a plurality 
35 of elastic threads 30 may be additional^ provided on 
areas extending betow the border lines 27. Lcngrtucinal 
elongation stresses presented by the elastic memoer 29 
in the front and rear waist-opening marginal stretcnaoie 
regions 23a, 23b and the elastic memoer 30 on the up- 
40 per, intermediate and tower stretchable subregions 28a. 
28b ( 28c of the front and rear waist stretchable regions 
24a, 24b are as follows: 

The stretchable region 23a the stretchable region 

23b. 

4S The stretchable subregion 28a of the stretcnaoie re- 
gion 24a ^ the stretchable subregion 28a of the stretch- 
able region 24b. 

The stretchable subregion 28b of the stretchable re- 
gion 24a * the stretchable subregion 28b of the stretch- 
so able region 24b. 

The stretchable subregion 28c of the stretchable re- 
gion 24a ^ the stretchable subregion 28c of the stretcn- 
able region 24b. 

The stretchable region 23a (or 23b) > the stretcna- 
ss ble subregion 28a or 28c of the stretchable region 24a 
(or 24b). 

The str tenable subregion 28a or 28c of the stretch- 
abl region 24a (or 24b) > the stretchable subregion 28b 
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of '.he stretcnacie region 24a (or 24b). 

The stretcnabie subregion 29c of the stretcnabie re- 
gion 24a (or 24b) > the stretchable subregion 26a of the 
stretchable region 24a (or 24b). or the stretchable sub- 
region 26c of the stretchable region 24a (or 24b) the 
stretchable subregion 28a of the stretchable region 24a 
(or 24b). 

Most preferably, the stretchable region 23a (23b) > 
the stretchable subregion 26c > the stretchable subre- 
gion 29a > the stretchable subregion 28b, 

The aforesaid elongation stresses may be deter- 
mined, for example, with samples of desired lengths and 
widths cut off the respective stretchable regions and su- 
bregions 23a 23b. 28a. 28b. 28c of the diaper illustrated 
and elongated at desired elongation percentages, re- 
spectively. Of these elongation stress values deter* 
mined in this manner, those values for the waist-opening 
marginal stretchable regions 23a, 23b are used as the 
basic values which are, in general, selected to be sub- 
stantially equal to those in the aiaper of pants type. For 
example, assuming that the elongation stresses are in 
a relationship of the stretchable region 23a > the stretch- 
able subregion 2Sc > the stretchable subregion 28a > 
the stretchable suoregion 28b. an arrangement will be 
preferable such that the elongation stress m the stretch- 
able subregion 28c corresponds to approximately 60 to 
80% of that in the stretchable region 23a. approximately 
150 to 250% of that in the stretchable subregion 28a 
and approximately 250 to 350% of that in the stretchable 
subregion 26b which corresponds, in turn, to approxi- 
mately 5 to 85% of that in the stretchable sufcregcn 26a 

Such differences in the elongation stress are easily 
obtained by appropriately differentiating various factors 
such as the number the nature of raw material the 
cross-section and the elongation percentage for the re- 
spective elastic elements 29, 30 when they are applied 
to the diacer. 

The embodiment shown by Fig. 3 is similar to the 
embooiment whch has been described in connection 
with Figs. 1 and 2 so far as the number, the elongation 
stress and the spacing for placement of the elastic ele- 
ments 29 in the front and rear waist-opening marginal 
stretchable regions 23a, 23b as well as of the elastic 
elements 30 in the front waist stretchable region 24a are 
concerned, but different from the embodiment of Figs. 
1 and 2 with respect to the number, the elongation stress 
and the spacing for placement of the elastic elements 
30 in the rear waist stretchable region 24b. More spe- 
cifically, the elongation stress of the elastic member 30 
in the rear waist stretchable region 24b is adjusted to be 
less than in the stretchable subregion 28c of the front 
waist stretchable region 24a. 

The leg-openings 22a, 22b or the cutouts 16a, 1 6b 
to form the respective leg-openings 22a. 22b have, at 
! ast on an inner surface of the backsheet 11, elastic 
members 31 each comprising a plurality of elastic 
threads bonded thereto under th tension of a desired 
elongation percentage circumferentialty of the feg-open- 



r.gs 22a. 22b or aiong the curves ot :re cutcuts '5a. 
* c'o. resoectrvefy. 

Th waist-opening marginal stretchable regions 
23a. 23b and the upper stretcnabie subregion 2Sa of the 
front waist stretcnabie region 24a extend over trie uoper 
region of a baby's belly so as to hold an inner surface 
of the aiaoer against this region with a relatively hign 
tightness and thereby to prevent 'slip down" of the dia- 
per. The upper stretchable subregon 28a additionally 
serves to prevent a region of the diaoer extending in the 
proximity of the upper end of the core panel 1 2 from De- 
ing lifted off the baby's skin due to a reiativery high rigid- 
ity of the panel 12. The intermediate stretchable subre- 
gion 29b of the front waist stretcnaole region 24a ex- 
tends over a region of the baby's oelly in the proximity 
of its prominence apex and is brougnt m relatively sort 
contact with said region so as to prevent the inner sur- 
face of the diaper on this region from being lifted off from 
a baby's skin without obstructing the baby's smooth ao- 
dominal breathing. The lower stretcnaole sucregion 25c 
cf the front waist stretchable region 24a exiencs over a 
ewer region of the baby's belly not only to nolo the tnr.er 
surface of the diaper against this region with a reiatrvery 
nigh tightness and thereby to prevent 'slip down* cf the 
diaper but also to avoid an apprehension that the inner 
surface of the diaper in the proximity of the upper enos 
ot the respective leg-openings 22a. 22b might be lifted 
off the baby's skin due to a reiat/very high ngtdrty of th 
core pane* 1 2 whereby a gap might be formea between 
the inner surface of the diaper and the baby's skin when 
causes excretion leakage. While the aforesaid function 
cf the front waist stretcnaole region 24a is really 
achieved m cooperation with the rear waist stretcnacie 
region 24b, it should be understood that said function of 
the front waist stretchable region 24a has been consid- 
ered independently of the rear waist stretchable region 
24b, since, in view of a baby's particular body form, more 
importance should be attached to the front waist stretch- 
able region 24a than the rear waist stretcnabie re gen 
24b in order to solve the problems of 'slip oewn* and 
excretion leakage. 

The elastic members 29, 30 are bonded between 
the top-and backsheets 10, 11 by means of well known 
hot melt adhesive and, more preferably, by means of 
such adhesive having an elasticity in its cured state. 
While opposite ends ot the elastic members 30 in the 
stretchable subregions 28c intersect opposite ends of 
the elastic members 31 according to the embodiments 
illustrated, it is obviously possible to arrange the elastic 
members X, 31 without intersecting in this mann r. 
However, the elastic members 30. 31 are preferably ar- 
ranged so that said intersection occurs, since the elastic 
member 30 has a relatively high density in the regions 
involving such intersection and contributes to improve- 
ment of the diaper's fitting to the baby's skin. 

According to an alternative arrangement of the elas- 
tic memoer 30 shown by Ffg. 4, the elastic threads are 
r placed by tape*fik elastic elem nts and each of the 
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stretcnaoi subregions 29a. 2Sb, 28c has a single tape- 
like elastic element. Alternatively, as shown in Fig. 5. the 
stretchaole subregions 26a. 26b. 29c may be formea by 
asmgl sheet having subregions 32a. 32b. 32c pr s nt- 
ing elongation stresses corresponding to those of the 
aforesaid stretchable subregions 2Ba. 28b. 28c. Such- 
sheet can be obtained by regulating an amount of dis- 
charged fibers so that the subregions 32b which should 
have a relatively low elongation stress may be formed 
with a weight per unit area less than those of the other 
subregions during a process of manufacturing an elastic 
melt blown nonwoven fabric. 

WeH known materials which have conventionally 
been employed to make me diaper of pants type may 
be employed for the components of the invention such 
as the top- and backsheets 10, 11, the core panel 1Z 
and the elastic members 29, X, 31 . 

The article according to the invention not only does 
not obstruct a baby's smooth abdominal breathing but 
also effectively prevents the aforesaid 'slip down* of the 
article and therefore excretion leakage during use of the 
ancle, since, in view of the prominent belly and the ab- 
dominal breathing charactenstics of babies, the elastic 
members are arranged in the front and rear waist 
stretchable regions in the manner as descnbed in the 
appended Claims. 
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An absorbent article of pants type comorismc a lam- 
inated panel ccrxc6oci cf a :iquid-perrneacie tc^- 
sheet, a liquid-impermeable backsheet and a liquid- 
absorbent core panel disoceed between said top- 
sheet and said backsheet, said laminated panel be- 
ing folded in two sections followed by bonding these 
two sections along transversely opposite side edg- 
es except a longitudinally intermediate region so as 
to define front and rear waist regions, a crotch re- 
gion, a waiet<>pening and a pair <* leg-openings, 
wherein there are provided first elastic means 
around said waist-opening so as to be circumf eren- 
i tiaily stretchable. second elastic means around 
/ each of said leg-openings so as to be circumf eren- 
- tialry stretchable and third elastic means trans- 
\ versely extending between said waist-opening and 
said leg-opening across said core panel so as to be 
circumferentiaily stretchable, characterized in that 

said first elastic means is arranged in front and 
rear waist-opening marginal stretchable re- 
gions defined between respective upper ends 
of said waist-opening and respective first bor- 
der lines transversely extending along respec- 
tive upper ends of said core pan I as viewed in 
said front and rear waist regions; 
said third elastic means provided on said front 
waist region is arranged in a front waist stretch- 
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abl region defined between saia first scrcer 
tine in said Iron; waist region and a second bor- 
der lin connecting rescectrv upper ocnicns 
of said pair of leg-opentngs; 
said front waist stretcnable region comprises 
upp r, intermediate and lower stretchabie suo- 
regions; and 

said first elastic means in said front waist <pen- 
ing marginal stretchable region presents an 
elongation stress higher than that presented by 
said third elastic means in each of said upper 
and lower stretchable subregions. and said 
third elastic means in said upper and low r 
stretchable subregions presents an elongation 
stress higher than that presented by said third 
elastic means in said intermediate stretchable 
subregion. 

The article according to Claim 1 , wherein said third 
elastic means in said lower stretchable subregion 
presents an elongation stress higher than that pre- 
sented by said third elastic means in said upper 
stretchable subregion. 

The article according to Claim 1 , wherein said third 
elastic means in said tower stretchable subregion 
presents an elongation stress substantially equal to 
that presented by said third elastic means m said 
upper stretchaole subregion. 

The article according to Claim t , 2 or 3. wherein said 
T>\rz aiastic ,-r.aans in said rear waist region is ar- 
ranged in a rear waist stretchable region defined be- 
tween said first border line and said second border 
line in said rear waist region connecting respectrv 
upper portions of said pair of leg-openings; 

said rear waist stretchable region comprises 
upper, intermediate and lower stretcnabl sub- 
regions; 

said first elastic means in said rear waist-open- 
ing marginal stretchable region presents an 
elongation stress substantially equal to that 
presented by said first elastic means in said 
front waist-opening marginal stretchable region 
but higher than that presented by said third 
elastic means in each of said upper and lower 
stretchable subregions of said rear waist 
stretchable region; 

said third elastic means in each of said upper 
and tower stretchabie subregions of said rear 
waist stretchable region presents an elongation 
stress substantially equal to that presented by 
said third elastic means in each of said upper 
and lower stretchable subregions of said front 
waist stretchable region but higher than mat 
pr sented by said third elastic means in said 
intermediate stretchable subregion of said rear 
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waist stretchaole region: and 
said third elastic means in said intermedial 
stretchable subregion of said rear waist stretch- 
able region presents an elongation stress sub- 
stantially equal to that presented by said third 
elastic means in said intermediate stretchabl 
subregion of said front waist stretchable region. 

The article according to Claim 4, wherein said third 
elastic means in said lower stretchable subregion 
of said rear waist stretchable region presents an 
elongation stress higher than that presented by said 
third elastic means in said upper stretchable subre- 
gion of said rear waist stretchable region. 

L The article according to Claim 4, wherein said third 
elastic means in said lower stretchable subregion 
of said rear waist stretchable region presents an 
elongation stress substantially equal to that pre- 
sented by said third elastic means in said upper 
stretchable subregion of said rear waist stretchable 
region. 

7. The article according to Claim 4, wherein said third 
elastic means in said rear body stretchable region 
presents an elongation stress substantial* uniform 
all over said rear waist stretchable region but lower 
than that presented by said third elastic means in 
said lower stretchable subregion of said front waist 
stretcnable region. 

a. The article according to any preceding Claim, 
wherein each of said upper, intermediate and tower 
stretchable subregions of said front waist stretcha- 
ble region comprises at least a single elastic ele- 
ment as said third elastic means. 

9. The article according to any preceding Claim, 
wherein the number of elastic elements constituting 
said third elastic means in said rear waist stretcha- 
ble region is less than the number of elastic ele- 
ments constituting said third elastic means in said 
.iront waist stretchable region. 

10. The article according to any preceding Claim, 
■ wherein said third elastic means in said upper, in- 
termediate and tower stretchable subregions of said 
front waist stretchable region are formed by a single 
sheet 

11. The article according to any one of Claims 4 to 7, 
wherein said third elastic means in said upper, in- 
termediate and tower stretchable subregions of said 
rear waist stretchable region are formed by a single 
sheet. 
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FIG.4 



FIG.5 
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